Introduction: Transoral Robotic Surgery (TORS) has emerged for treatment of oropharyngeal and supraglottic larynx tumors due to the increase of oropharyngeal cancer caused by HPV. Objective: To demonstrate the oncological results achieved with this technology. Methods: The study was retrospective, with 132 cases of patients submitted to TORS at our institution -101 men and 31 women; 114 malignant. 65 patients in the malignant group received TORS as first-line treatment, and 44, as salvage treatment; 5 patients were excluded due to another treatment option. 10.61% of patients presented complications -the most common was bleeding. However, only 3 patients had to be reoperated. The mean time of enteral tube use was 14.2 days, and the mean time of tracheotomy was 29.77 days. By the end of the study, all patients had been dependent on enteral tube and tracheotomy. The mean time of hospitalization was 4.5 days; the mean total time of surgery was 65.4 minutes -19.6 for docking and set-up, and 45.8 for console operation. Results: Among a total of 132 surgeries, our complication rate was of 10.61%, whereas 3 patients required reoperation. All patients had the enteral catheter and tracheotomy removed. The overall survival of patients submitted to TORS as first-line treatment was 86.2%, and disease-free survival, 83.0%. Among patients undergoing robotic surgery as salvage therapy, the overall survival was of 51.5%, and disease-free survival in the same period, of 42.2%. Conclusion: TORS is safe and it is usually possible to obtain negative surgical margins for malignant oropharyngeal and supraglottic larynx tumors. Use of this treatment was successfully introduced in a public hospital in Brazil.
Experience with the introduction of Transoral Robotic Surgery (TORS) at an oncologic hospital of the Brazilian Unified Public Health System (SUS)
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Introduction
Robotic surgery emerged to aid surgical procedures in 1985 with the development of its first robot 1 . Since then, it has been employed by different medical specialties, whereas its benefits are more well-established in urology 
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Experience with the introduction of Transoral Robotic Surgery (TORS) at an oncologic hospital of the Brazilian Unified Public Health System (SUS) surgery (TORS) in oropharyngeal and laryngeal tumors 3, 4 in humans by means of the daVinci (Intuitive Surgical, Sunnyvale, CA) system 5, 6 . At the same time this new technology for head and neck surgery was introduced, a progressive increase in incidence of oropharyngeal tumorsparticularly associated with HPV infection -was observed in the United States. About 12,000 new cases were diagnosed in 2011 7 , mostly in the tonsil and base of tongue. In Brazil, Instituto Nacional de Câncer (INCA) estimates 11,140 new cases among men and 4,350 new cases among women for 2016.
The treatment options for oropharyngeal tumors range from surgery to radiation therapy, whereas a multimodal approach that combines these two, or chemo-and radiation therapy 8 , can also be considered. In this scenario, transoral robotic surgery provides additional benefits, such as shorter time in surgery, hospitalization and dependence on enteral feeding tubes and tracheotomy. All of these factors, in addition to the reduction of the radiation therapy dose, help to reduce morbidity without compromising oncological outcomes compared to conventional surgery [9] [10] [11] .
Our objective is to demonstrate the experience of the Transoral Robot Surgery (TORS) team under the Brazilian Unified Public Health System (SUS) at Instituto Nacional de Câncer (INCA) since 2012, demonstrating that the technique is safe and reduces morbidity of patients. For such, we have analyzed the period of use of feeding tubes, tracheotomy, and hospitalization, as well as the occurrence of complications in surgical procedures performed on benign pathologies and oropharyngeal cancer. We intend to demonstrate the oncological outcomes obtained in patients with oropharyngeal carcinoma who have received TORS as both first line and salvage treatment within a period of at least 12 months.
Methodology Inclusion criteria
Patients who received transoral robotic surgery and treatment at Seção 
Exclusion criteria
Cases with insufficient data about the treatments used.
Technical data
Analysis of medical records, in which data concerning time of surgery, robot docking time and surgical procedure time was collected.
Clinical and pathological variables
The analysis took the following variables into account: primary tumor site and cervical metastases; duration of treatment; time between treatment of primary tumor and detection of recurrence (metastatic, local, and regional
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Experience with the introduction of Transoral Robotic Surgery (TORS) at an oncologic hospital of the Brazilian Unified Public Health System (SUS) disease); disease-free survival rate; time between treatment and death; overall survival rate; type of treatment; treatment used in case of recurrence; postoperative complications; surgical margins (ampliated or free margins); time of use of feeding tube; time of tracheotomy.
Follow-up
By consulting patients' medical records, the date of surgical treatment and of the last control consultation was noted, as well as the patients' condition according to their stage: alive and disease-free, death by disease, or death by another cause. In cases of recurrence, the date of occurrence was also noted, as well as the duration of follow-up, in months. Our period of follow-up was of 3 to 55 months, 23.5 months on average.
Methodology: retrospective cohort study
Surgical methodology
The da Vinci Surgical Robot (Intuitive Surgical, Sunnyvale, California, USA) was used for all of the procedures. Patients' eligibility for this type of procedure was determined by a second assessment performed by a specialist in robotic surgery by means of a physical exam and indirect laryngoscopy. In cases where the presence of nasopharynx lesion was not clearly determined, a nasofibroscopy was performed in all patients, in addition to a tomography of the oral cavity and oropharynx. None of these patients presented characteristics such as nasopharynx invasion, impairment of vessels in the parapharyngeal space, and bone invasion. Mouth opening was also a decisive factor for recommendation of robotic surgery.
All patients were submitted to general anesthesia. Intubation was either oral or nasal, depending on the tumor location and at the surgeon's discretion. The FK Retractor (Olympus) was the retractor of choice for these procedures, although Dingman was also used in some cases. The retractor was positioned so that the tumor edge was entirely at sight. For this purpose, the FK Retractor is provided with blades of different curvatures, sizes, and shapes in order to expose the base of the tongue all the way to the larynx 5 . Then, asepsis and antisepsis of both the patient's oral cavity and face was performed; sterile fields were put in place. The system then approaches the patient on their right hand side at a 45-degree angle -we always use 0-degree optics; one of the system's arms is provided with Maryland, and the other, with the monopolar clamp. The surgeon performed the procedure from the console, while an assistant stood by the oral cavity with the suction device and clamp -in case it was necessary to perform hemostasis. After block resection of the lesion, the resection margins were assessed by frozen section; hemostasis was revised, and biological glue was applied. At this moment, according to the type and size of the resection, tracheotomy was performed, and an enteral feeding tube placed.
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Statistical analysis
Statistical analyses were performed with software SPSS version 22 (SPSS Inc., Chicago, IL). The overall survival (defined as the length of time from the date of treatment initiation to the date of death) and disease-free survival (defined as the length of time from treatment to recurrence) were estimated by means of the Kaplan-Meier method; the survival curves were compared by means of the Log-rank test. We have also looked into the correlation between the variables described above and overall survival (OS). The statistical tests below were used to assess the correlation between variables: T-test (categorical versus numerical variable), Chi-square. A p value equal or below 0.05 was considered statistically significant.
Results
One hundred and thirty-two surgical procedures were carried out by the da Vinci system between 2012 and 2015. The population's characteristics are described in Table 1 . Among the total, 114 resections were performed on malignant tumors representing the study's casuistic upon assessment of oncological outcomes, 18 resections were performed on benign tumors, which have been accounted for upon assessment of the procedure's morbidity, time of hospitalization and surgery. The predominant histopathology was squamous cell carcinoma, followed by carcinoma in situ. Other less common histological types have also been found, as shown in Table 2 -which also shows the degree of differentiation of the squamous cell carcinomas. 
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Patients presenting lymphoepithelial carcinoma, lymphoma, and papillary carcinoma were excluded from the poll of patients with malignant tumors for analysis of the oncological variables due to the presence of other therapeutic modalities. Thus, the analysis considered 109 patients altogether. Among these, 65 (59.63%) underwent TORS as their first-line treatment; on the other hand, 44 (40.37%) presented recurring tumors and the surgery was a salvage procedure. The use of neck dissection, or absence thereof, is shown in Table 3 .
Taking into account the patients submitted to TORS as first-line treatment alone, 38 (58.46%) presented tumors located at the tonsil, 20 (30.77%) at the base of the tongue, 6 at the supraglottal larynx, and only 1 at the posterior wall (Table 4 ). According to TNM [Classification of Malignant Tumors], most patients submitted to TORS were on stage T1 (43%) or T2 (40%), where 27 cases (41.54%) were classified as N0, as shown in Table 5 . 
Degree of Differentiation of Squamous Cell Carcinomas
Well differentiated 3 3%
Moderate 79 79%
Poorly differentiated 18 18%
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Experience with the introduction of Transoral Robotic Surgery (TORS) at an oncologic hospital of the Brazilian Unified Public Health System (SUS) Most patients submitted to TORS as salvage surgery presented primary tumors at the tonsil (17 cases, 38.64%), followed by the larynx (11 cases, 25%), and base of tongue (5 cases, 11.36%), as shown in Table 6 . In these cases, the location of recurrence, or second primary -i.e. in most cases, the location of robotic resection -, was the base of the tongue (50% of cases), followed by the tonsil (38.64%), supraglottis (6.82%), and posterior wall (2 cases).
As to staging of tumors submitted to salvage surgery, most of them were classified as T2, with 45.45% of the cases (20 patients), followed by T1, with
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Location of Robotics
All of the patients underwent frozen section intraoperative biopsy for assessment of margins, as described in Table 8 . Among the patients submitted to TORS as first-line treatment, 50.77% of cases were referred to adjuvant radiation therapy, 6.15% underwent concomitant chemo-and radiation therapy after robotic resection, and 43.08% did not require any supplementary treatment.
In order to assess the complication rate, we took all of the 132 patients submitted to robotic surgery into account, including patients presenting benign pathologies. The most common complication was bleeding; the remainder are described in Table 9 .
Patients' morbidity was assessed by means of dependence on the enteral feeding tube, or lack thereof, and the need for tracheotomy. Since we used routine enteral feeding in most patients submitted to robotic surgery for a minimum of 10 days, it was possible to assess dependence on the tube from this point. Thus, we found a tube dependence rate in 50% of patients, whereas all patients who underwent TORS have been rehabilitated at some point during follow-up, and all of them had the enteral catheter removed.
Tracheotomy was necessary for 39 (29.55%) of patients, whereas most of them were recommended during the TORS. Within 24 hours after the procedure, it was necessary to perform an urgent tracheotomy in one patient, whereas 7 patients had already been permanently tracheostomized due to previous treatment for the primary tumor. All of the patients, except those permanently tracheostomized from previous primary laryngeal tumor treatment, have been decannulated at some point of follow-up. The length of time of tube and tracheotomy dependence are described in Table 10 .
Patients' time in hospital varied from 24 hours to 41 days, 4.5 days on average. The total time of surgery in minutes varied between 15 and 238, a mean of 65.4 minutes and median of 55 minutes. Table 11 shows the time in surgery, discriminating between the time of robot set-up and on the console, which was 45.8 minutes and 19.6 minutes on average, respectively (Table 11 ).
Patients presenting malignant tumors were followed-up for a period of 3 to 55 months -23.5 months on average. In this period, 29.36% of patients presented recurrence. Among these, 75% were local recurrences, 15.63%, regional, and 9.38%, distant. Taking into account only patients submitted to TORS -whether or not followed by adjuvant treatment -as first-line treatment, only 9 patients (13.85%) experienced tumor recurrence. Among these, 4 (44.44%) were local, 2 (22.22%) were regional, and 3 (33.33%) were distant. On the other hand, patients submitted to salvage surgery 
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presented a recurrence rate of 52.27% (23 cases among 44 surgeries), where 86.96% were local (20 cases) and 13.04% were regional (3 cases). In the salvage group, none of the patients presented distant recurrence (Table 12) .
Among the 132 patients with both malignant and benign tumors submitted to TORS, 34 (25.76%) died at some point, where 76.47% of deaths were due to a tumor recurrence, 14.71% to clinical causes, 1 patient presented a second primary tumor, and 2 patients with benign histopathology at TORS died from causes related to the underlying disease out of the head and neck region. Only 1 patient died while in hospital from blood dyscrasia due to previous coagulopathy (Table 13) .
Taking into account patients submitted to primary treatment alone, 11 (16.92%) died -7 (63.64%) from recurrence, 3 of clinical causes, and 1 of a second primary.
With regard to patients submitted to salvage TORS, 21 (47.73%) died, 19 (90.48%) from recurrence, and 2 of clinical causes (9.52%).
The oncological outcomes were divided into 2 groups. The patients submitted to transoral robotic surgery as first-line treatment presented overall survival of 86.2% in 24 months, and of 74.2% in 36 months with a mean survival estimate of 48.9 months (Figure 1 ). The progression-free survival for the same period was 88.5% in 24 months and 86.0% in 36 months, with a mean progression-free survival of 48.1 months (Figure 2 ). We have also assessed specific survival, which was 91.5% in 24 months and 83.1% in 36 months, with a mean survival estimate of 48.6 months for these patients (Figure 3 ). In addition, by comparing specific survival to the T staging system, we found a specific survival of 90.3% in T1 and T2 in 24 months and 84.7% in 36 months with a mean estimate of specific survival in this group of 51.1 months. In T3 and T4, we highlight a specific survival of 100% in 24 months and 75% in 36 months, 
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Experience with the introduction of Transoral Robotic Surgery (TORS) at an oncologic hospital of the Brazilian Unified Public Health System (SUS) Figure 3 . Specific survival according to staging at initial treatment. with a mean specific survival estimate of 34.8 months (Figure 4 ). Considering patients submitted to robotic surgery as salvage treatment, we found an overall survival of 68.4% in 24 months and 23.9% in 36 years, with the mean estimate of overall survival of 28.2 months ( Figure 5 ). Disease-free survival in 24 months was of 49.2%, and in 36 months, of 32.1% with an estimate of disease-free survival of 23.9 months (Figure 6 ). On the other hand, specific survival in 24 months was 71.9%, and in 36 months, 25.1%, with a mean specific survival
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Experience with the introduction of Transoral Robotic Surgery (TORS) at an oncologic hospital of the Brazilian Unified Public Health System (SUS) estimate of 29.3 months (Figure 7) . We have also calculated the specific survival according to the stage classification. Patients with T1 and T2 presented specific survival of 71.9% in 24 months and 21.4% in 36 months, with a specific survival estimate of 29.2 months. Patients with T3 and T4 presented specific survival in 24 months of 75%, and in 36 months, of 50%; the specific survival estimate for this group was 30 months.
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Discussion
The treatment approach for oropharyngeal tumors has been undergoing a significant change in paradigm due to the increase in the number of new cases associated with infection by HPV, with a higher incidence on young patients. The biggest challenge is achieving satisfactory oncological outcomes (local, regional, and distant control), preserving the speech and swallowing abilities. Traditionally, surgical treatment with negative margins has been the treatment of choice following radiation therapy 12 .
Owing to high morbidity 
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of surgical procedures in the oropharynx, surgical therapy has been losing ground to combination treatments of chemo-and radiation therapy.
Some authors have proposed minimally invasive approaches, such as the transoral laser 13 and lateral transoral 14, 15 approaches. The difficulty to expose and obtain free margins in a limited field has been the main challenge facing these approaches. The emergence of TORS with the da Vinci system, which provides 3D visualization and magnification, allowed block resection of oropharyngeal tumors with safe surgical margins without transfacial and transmandibular surgical access, which significantly reduces associated morbidity compared to conventional surgery.
The characteristics of patients submitted to TORS at INCA in this period are similar to the ones found in the literature, such as male patients with average age of 61 years old, at stages T1 and T2, with tumors located in the oropharyngeal cavity, especially at the tonsil and base of tongue 16 . The vast majority of histopathological tumor types was squamous cell carcinoma, at a proportion comparable to the literature's 17 .
For the statistics, we chose to distinguish patients submitted to surgery as first-line from those submitted to salvage surgery, aiming at releasing separate oncological outcomes that allow for the assessment of the actual benefits of TORS in both modalities of treatment -since in cases where the surgery is a salvage treatment, it was shown that exposure, as well as preoperative and intraoperative recognition of the extent of the disease is more difficult. This difference became clear upon observation of the number of recurrences, compromised margins and deaths associated with the recurrence, in addition to the disease-free and overall survival rates in patients submitted to salvage surgery compared to patients submitted to the surgery as first-line treatment.
The incidence of positive margins was of 4.62%, which is compatible with other procedures described in the literature compared to the conventional transoral access 17 and laser surgery 18 . However, upon assessment of our margins in salvage surgeries, we found a higher number of positive margins, especially due to the difficulty to define edges both in the preoperative, by means of tomography, and in the intraoperative, due to previous radiation therapy. This directly affects survival, when calculated, in particular upon comparison of first-line and salvage surgery. The follow-up period in this study varied between 12 and 56 months -an average of 23.5 months. Therefore, the outcomes must be evaluated as preliminary, as the ideal follow-up period would be of at least 5 years to allow for assessment of these patients' overall and disease-free survival -although the use of TORS in head and neck surgery is recent and the data in the literature are also preliminary. We have assessed survival of the patients submitted to TORS as primary surgery and salvage surgery separately. Survival of patients submitted to TORS as first-line treatment was of 86.2% in 24 months, which corresponds to our mean follow-up time. There is only one study carried out with initial tumors alone and robotic surgery as the single therapy with an overall survival rate of 100% in 18 months. However, the population was composed of only 30 cases, of which 4 presented recurrence 19 . In a systematic review of several papers published with oncological outcomes of TORS, although with different
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In patients submitted to TORS as salvage therapy, we found a survival rate of 51.5%, whereas the disease-free survival was of 42.2% -these results are comparable to the ones found for laser surgery. Laser and open surgery have presented an overall survival rate of approximately 51% and 64.5%, respectively 18, 21 . One prospective study has shown a survival rate of 74% with TORS compared to 43% in the group of patients submitted to open surgery 22 . Taking into account the significant amount of complications in conventional surgery in some series of up to 64% 12 , with similar or inferior oncological outcomes 22 . Upon assessment of immediate complications, the bleeding rate was considered to be low and safe, having been mostly clinically controlled. It was necessary to review hemostasis in only 3 cases; patients presenting trismus have also been rehabilitated with physiotherapy alone.
Swallowing and inhalation were assessed according to the dependence on the enteral feeding tube; 50% of patients required enteral support for longer than expected. The mean time of tube presence was 14.42 days, and the median was 10.5 days. By the end of the segment, all patients currently under control had their enteral tube removed. A multicenter study reported a rate of enteral feeding tube dependence of 5% after 1 year of follow-up 16 , which is lower than the rates reported for any other treatment 23 . Steiner et al. 13 , however, have indicated a rate of 1.6 over 44 months of follow-up. During our follow-up, all living patients are independent of the tube, where only 1 patient required the tube for 15 months, having had it removed and being currently on oral diet under supervision of the speech-therapy team.
In 29.55% of cases, tracheotomy was recommended in the perioperative period to prevent respiratory failure during postoperative due to the possibility of laryngeal and oropharyngeal swelling, or to prevent bronchoaspiration in case of bleeding. Only one patient required this as an emergency procedure due to respiratory failure following surgery. The period of tracheotomy was 29.77 days on average, with a median of 15 days. This data is similar to the data concerning the period of time of tube use -due to the large volume of patients in our service, we have weekly patient reviews, so that both tube and tracheotomy are usually removed during the same consultation. None of the patients currently under control is tracheostomized.
The hospitalization time of patients was, on average, 4.5 days, which is compatible with data from other major centers using TORS, and similar to published data concerning use of laser 18 .
The surgical time was kept from the moment the patient was under anesthesia. On average, the surgery lasted for 65.5 minutes -with 19.6 minutes for set-up and positioning of the robot and 45.8 minutes on the console, on average. This measurement is complex, as there are many extra-surgery variables that may affect the duration of surgery, such as the frozen section time etc. In addition, one case required microsurgical reconstruction with forearm tissue. Tables 14 and 15 compare our outcomes with those described in the literature.
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Conclusion
Transoral robotic surgery by means of the da Vinci system is oncologically safe, and it is possible to safely obtain clean margins both for treatment of oropharyngeal and supraglottal larynx tumors. All patients submitted to transoral robotic surgery had the speech and swallowing abilities rehabilitated in the long term, which, added to the low rate of relevant complications in our study, indicates low morbidity of the procedure. The absence of reportable deaths associated with the surgery is also relevant, as well as the absence of significant bleeding not clinically controllable, with the exception of the case of a patient with coagulopathy due to alcoholic liver disease. Therefore, we may conclude that robotic surgery is highly safe from the morbidity and oncological perspective. Furthermore, the significant reduction of the hospitalization period makes Transoral Robotic Surgery an important weapon for treatment 
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Experience with the introduction of Transoral Robotic Surgery (TORS) at an oncologic hospital of the Brazilian Unified Public Health System (SUS) of oropharyngeal and supraglottic larynx cancer under the Brazilian Unified Public Health System (SUS) at Instituto Nacional de Câncer -RJ.
The introduction of TORS in the Unified Public Health System at a traditionally pioneer hospital in new technology introduction for treatment of cancer in the country creates the possibility of qualification, improvement, and training of Head and Neck Surgeons in this novel therapy modality. In addition, it furthers dissemination across the country of this approach, already established as the treatment of choice for initial oropharyngeal and supraglottic larynx tumors, which makes TORS a national reality for treatment of malignant and benign oropharyngeal and supraglottic larynx tumors, including in the Unified Public Health System.
